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Computational Details
The NWChem package S1 is employed to simulate individual MPC, using Perdew-BurkeErnzerhof (PBE), S2 its hybrid PBE0 extension, S3 or the hybrid B3LYP S4 exchangecorrelation (xc) functionals and a large basis set of triple-zeta-plus-polarization quality [Au/16s10p7d2f, C/5s3p2d1f, S/5s5p2d1f, H/3s1p], with spin-orbit coupling effects treated in the zeroth-order relativistic approximation (ZORA) S5-7 within the van Wullen formalism. S8,9 In the main text, orbital energies are reported as averages over α/β (spin majority/minority) values. Given the order of magnitude of magnetic interactions in these computationally demanding systems, comparison with previous literature is in order, thus
we have validated our numerical approach by comparing with the DFT/PBE results on the Au 25 (SCH 3 ) 18 − anion. S10 In the absence of SO coupling, our calculations predict two high-lying HOMO and HOMO-1 orbitals separated by 0.04 eV from a lower-lying HOMO-2 orbital; on a qualitative basis, this degeneracy breaking is in keeping with previous calculations. S11 After introduction of SO coupling and crystal distortion, the HOMO-1 becomes lower in energy by 0.12 eV with respect to the HOMO, and the energy of HOMO-2 becomes lower than that of the HOMO-1 by 0.15 eV. As further consistency and accuracy tests, by performing DFT/PBE calculations on the Au 25 (SCH 3 ) 18 0 -crystal model using the two plane-wave codes Abinit S12 and Quantum Espresso S13 we found orbital-energy schemes with differences no larger than 0.02 eV with respect to that predicted by the homologous DFT/PBE NWChem calculations. It is worth noting that the SO coupling predicted by using the PBE xc-functional is 0.07 eV, which compares well with that predicted by the B3LYP xc-functional, i.e., 0.08 eV; the SO coupling in this system is thus robust with respect to the quality of the DFT description. The OPENMX package S14 using the Local Density Approximation (LDA) S15 was finally used to assess the effect of the transformation of To provide further quantitative data on the spin delocalization in the solid state, we report that for the global minimum (z-axis) spin configuration (cf Figure 10 ) the atomic percentages of spin moment on the Au, S, C, and H atoms are 72.91, 22.84, 3.26, and 0.99, respectively, whereas the atomic percentages of spin moment on the Au, S, C, and H atoms are 62.58, 31.38, 4.65, and 1.39, respectively, for the local (x-axis) minimum,
i.e., somewhat larger values on the C and H atoms with respect to the global (z-axis) minimum.
EPR Simulations
Cw-EPR applied to paramagnetic systems is one of the most accurate ways to determine the g-tensor components that characterize the Zeeman interaction of the unpaired electron spins with the external field. Figure S3a shows the cw-EPR spectra of 
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In a conventional EPR spectrometer, the signal-to-noise ratio is improved greatly by the field modulation and the narrow-band amplification of the detected signal. Typically the resulting EPR signal is rectified and resembles the first derivative of an absorption line. The EPR signal can be integrated to obtain the corresponding EPR absorption spectrum, and further integration yields the so-called double integrated EPR intensity (I EPR ). The latter is proportional to the magnetic susceptibility χ m of the sample therefore 
